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CASE PRESENTATION: PART 1
Mr. A, a 23-year-old college graduate (with a major in computer science) came to the emergency department (ED) and requested treatment for self-diagnosed schizophrenia. He had never seen a psychiatrist before, and he had no known medical or psychiatric conditions. However, his family history was notable for bipolar disorder and schizophrenia. Although he had been an athlete and an academic star during most of high school, his grades began to slip around the time he started college, and he also became increasingly withdrawn. He spent most of his time by himself or with roommates (e.g., playing video games). Mr. A's hygiene declined; although he still showered daily, he wore the same clothes for days at a time, and he brushed his teeth only once a week. He was interested in girls, but never dated. By the time he graduated from college (mostly with grades of Bs and Cs), he had made no plans for securing a job. He stayed in his fraternity house and eventually worked as a systems administrator on campus. He started experimenting with recreational drugs for the first time in his life and quickly moved from marijuana to a vast array of hallucinogens and designer drugs. Around this time, Mr. A developed visual illusions and "confused smells" (e.g., he thought his food smelled like cat litter). He felt anxious and apathetic and worried that people were talking about him and laughing at him behind his back. At times, he "spaced out" and "lost time," which he attributed to his drug use. After 9 months of heavy drug use, he stopped using illicit substances. However, his symptoms persisted; this prompted him to come to the ED.
How Should One Approach the Workup of a Patient With Social and/or Academic Decline?
The most important first step in the evaluation is to take a thorough medical and psychiatric history. Close attention should be paid to family history, prenatal and developmental history, and social history, as these variables may provide important clues to the presence of heritable mental illness (e.g., bipolar disorder, alcohol dependence, or schizophrenia), to prodromal symptoms predating the presenting complaints, and to unfavorable sociocultural or psychodynamic factors. It is also important to deter- 
H
ave you ever wondered what types of conditions can cause cognitive and perceptual disturbances in a patient without a psychiatric mine the rate of decline, as well as the presence or absence of associated symptoms that could help to narrow the differential diagnosis. 1 Next, a thorough physical examination and neurologic testing (including tests of vision and hearing) should be carried out; other laboratory tests (e.g., for potential autoimmune, metabolic, or infection etiologies), neuroimaging, and a workup for partial complex seizures should be considered if clinically warranted. Fatigue (e.g., a variety of chronic or subacute medical illnesses, such as mononucleosis or early autoimmune disease) can also cause academic problems; it, too, should be considered in the differential diagnosis. 2, 3 When medical or neurologic conditions have been ruled out, psychiatric etiologies (e.g., depression, psychosis, learning disability, attention-deficit disorder, anxiety, substance abuse, tic disorder, conduct disorder, attachment problems, and child abuse) should be considered. 4 Although a careful psychiatric interview may establish a tentative diagnosis, neuropsychological testing may be necessary to assess cognitive and emotional function as well as to detect subtle signs of a thought disorder or an emerging psychosis.
How Should One Approach the Evaluation and Management of Disordered or Tangential Thought?
Evaluation of disordered or tangential thinking, a delirium, or a dementing process should be broad-based, as the diagnosis may reflect a disorder of affect, behavior, or cognition. Reversible and life-threatening causes must be addressed first. The initial workup should include a physical examination, an electrocardiogram, a complete blood count, a comprehensive metabolic panel, and a toxicology screen, as well as measurement of levels of B 12 , ammonia, and thyroid-stimulating hormone, a microbiological assay of spirochetes, a radiological examination for intracranial lesions via computerized tomography or magnetic resonance imaging (MRI), a chest x-ray, and a urinalysis. Further diagnostic tests (e.g., electroencephalography), neuropsychological testing, and close outpatient followup (to observe the course of the symptoms) may also be necessary. 5 The differential diagnosis of life-threatening causes of mental status changes can be recalled by use of the mnemonic "rule out the WHIMPS," with each letter of "WHIMPS" standing for 1 or more conditions: Wernicke's encephalopathy and withdrawal; hypoglycemia, hypoxia, hypoperfusion of the central nervous system, and hypertensive encephalopathy; infections and intracranial processes; metabolic derangements (such as hyponatremia/ hypernatremia, hypocalcemia/hypercalcemia, hyperammonemia, uremia, hypercortisolemia, and B 12 and thiamine deficiency); poisons (e.g., anticholinergic excess); and seizures. 6 Management of tangentiality and disorganization should include treatment of the underlying cause, as well as any related symptoms (such as psychomotor agitation or autonomic hyperarousal). 7 How Should Perceptual Disturbances (with or without concomitant drug use) Be Evaluated?
Perceptual disturbances (e.g., illusions and hallucinations) may reflect impairment of the entire sensory pathway mediating the modality in question. Therefore, a thorough examination of the sensory organ should be considered. If the perceptual disturbance is in the visual system, for instance, the evaluation may include a complete ophthalmologic examination with a slit lamp and an MRI of the brain to assess the entire optic nerve, the brain stem, the thalamus, and the cortical visual areas. Presenting signs or symptoms should guide further testing.
Even if there is low suspicion for prescription medications as causes of perceptual disturbance, assessment of the serum levels of the patient's medications and their active metabolites can impart useful knowledge regarding the workup.
What Are Some Specific Disorders Associated With Perceptual Disturbances?
Perceptual disturbances were predominantly visual in the case of Mr. A. The differential diagnosis of visual disturbances includes ophthalmic conditions (e.g., enucleation, cataract formation, retinal disease, choroidal disorder, macular abnormalities, and glaucoma), neurologic conditions (e.g., optic nerve disorders, brain stem lesions [peduncular hallucinosis], hemispheric lesions, epilepsy, migraine, and narcolepsy), toxic-metabolic conditions (toxic-metabolic encephalopathy, drug and alcohol withdrawal syndromes, and use of hallucinogenic agents), psychiatric states (e.g., schizophrenia, affective disorders, and conversion reactions), and miscellaneous causes (e.g., dreams, hypnagogic hallucinations, imaginary companions of childhood, eidetic images, sensory deprivation, sleep deprivation, hypnosis, and intense emotional experiences). 8 
What Is Involved in Neuropsychological Testing?
Neuropsychological testing consists of a flexible battery of standardized tests of written, verbal, and psychomotor performance tailored to each patient and most often administered by a psychologist. The battery usually includes an IQ test (e.g., Wechsler Adult Intelligence Scale-III 9 ) in addition to a number of other tests selected to target the patient's symptoms. Commonly tested areas of neurocognitive functioning are attention and memory (e.g., Trail Making Test Parts A and B), language ability (such as word recognition, reading comprehension, and object naming), immediate and delayed recall (e.g., Wechsler Memory Scale-III), visuospatial skills (e.g., Rey-Osterreith Complex Figure Test) , and executive functioning (e.g., Wisconsin Card Sorting Test and Stroop Color Word Test). 10 Psychological tests are also sometimes included in the battery. For example, the Minnesota Multiphasic Personality Inventory-II can help detect malingering, the Personality Assessment Inventory can alert the clinician to a personality disorder, and the Rorschach Inkblot Test can reveal evidence of psychosis or other disordered thinking. 10 
CASE PRESENTATION: PART 2
Mr. A's screening laboratory testing was unremarkable; moreover, serum toxicology was negative, and urine toxicology was positive only for cannabinoids. Given the patient's visual and olfactory disturbances, neuroimaging was also obtained in the ED. Testing revealed an 8-cm × 7.5-cm × 8-cm mass centered in the sella turcica and clivus with extension into the suprasellar cistern, the bilateral cavernous sinuses, the sphenoid sinuses, the occipital condyles, and the middle cranial fossa and through the foramen rotundum and superior orbital fissures. It encased both internal carotid arteries and produced a mass effect on the adjacent temporal lobes, the inferior frontal lobe, the brain stem, and the optic chiasm (see Figures 1-3) . A neuroendocrine workup revealed an isolated prolactin Not surprisingly, one of the most common consequences of prolactin-secreting tumors is hyperprolactinemia. This is most conspicuous in premenopausal women, who often develop amenorrhea, galactorrhea, and infertility. Although hyperprolactinemia is often detected after discontinuation of the use of an oral contraceptive, there is no apparent relationship between the use of oral contraceptives and the formation of prolactinomas. Because hyperprolactinemia-associated hormonal symptoms are more pronounced in women, prolactinomas are usually diagnosed at an earlier stage in women than in men. Thus, they are more likely to be small at the time of diagnosis, and headache and neurologic deficits are often absent.
In contrast, prolactinomas in men typically tend to be large at the time of diagnosis; they may cause cranial nerve dysfunction, visual loss, and hypopituitarism. In men, hyperprolactinemia leads to impotence, infertility, gynecomastia, and decreased libido, but these are rarely the initial symptoms. Galactorrhea may also be present, but less frequently than in women. In both sexes, longstanding hyperprolactinemia also leads to osteoporosis, especially in the spine.
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Were Mr. A's Symptoms Fully Explained by the Presence of His Tumor?
Based on its size, Mr. A's tumor had been growing for years; its presence and location likely account for his sensory disturbances. His optic chiasm had been displaced by the tumor, leading to his visual deficits; his olfactory nerves were also likely affected due to their anatomic location, leading to his description of "confused smells." These olfactory illusions, as well as his episodes of "spacing out" and "losing time," could also have been manifestations of partial complex seizures caused by the tumor's mass effect and by impingement on the temporal lobes.
Mr. A's constricted affect and subjective apathy may have been linked to a disturbance of the hypothalamicpituitary tract by his tumor; this type of disruption in patients with pituitary tumors has been proposed as a cause of an "apathy syndrome" that is usually refractory to antidepressant treatment but responds well to stimulants. 12 Although hyperprolactinemia has been associated with major depression in several studies, 13 it is hard to account for Mr. A's social dysfunction and declining academic performance in high school, since these symptoms started 5 years earlier, when the tumor was likely small or nonexistent. Recreational drug use cannot account for these symptoms, either, since Mr. A did not start using drugs until close to the time of his graduation from college. Thus, an underlying affective or cognitive disorder cannot be ruled out, especially given Mr. A's family history of schizophrenia and a mood disorder. He will be monitored for the potential emergence of a primary psychiatric disorder, such as depression or schizophrenia, during and after treatment of his tumor. Since treatment of his prolactinoma involves the use of dopaminergic agents, he is at an increased risk for development of a psychotic state. If he were to develop psychotic symptoms, he would not be a good candidate for dopamine-blocking antipsychotic agents that would interfere with his neuroendocrine treatment. Were he to require antipsychotics, clozapine might be the best choice (because of its weak effect on the lactotrophs in the pituitary). Although over 90% of untreated microadenomas (measuring < 1 cm) do not enlarge over 4 to 6 years, 15 treatment is usually initiated for masses that are large enough at the time of discovery to extend outside the sella and/or to cause symptoms. Medical treatment of prolactinomas involves use of a dopamine agonist (such as bromocriptine, cabergoline, or pergolide). Although bromocriptine causes tumor shrinkage in 80% of macroprolactinomas, the other dopamine agonists appear to have comparable efficacy, with cabergoline favored for its less severe side effect profile and twice-weekly dosing schedule. 16, 17 For this class of medications, common side effects include nausea, orthostatic hypotension, and unmasking or exacerbation of depression or psychosis (which is rare).
In cases of nonresponse or only partial response to medication, surgery is the next treatment of choice. A transsphenoidal approach is used more frequently, as it is associated with lower morbidity and mortality than with a transcranial approach. In patients with macroprolactinomas (> 1 cm), long-term normalization of prolactin occurs in about 25% of surgical cases, with the cure rate decreasing as tumor size increases. 17 Radiation treatment or radiosurgery is even less effective, as a recent review found that only 1 in 4 cases yielded normalization of prolactin levels in adenomas of all sizes at a corrected median follow-up time of 29 months. 18 Other treatments include monitoring for, and treatment of, medication side effects and, in the case of large macroadenomas, addressing the results of mass effect (e.g., seizures, hydrocephalus, and visual field deficits).
Microadenomas have a better prognosis than macroadenomas, with up to 95% of cases remaining stable with
